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Hurricane Matthew October 2016

Introduction

When Hwmicane Mazthew bemms 2 Caegory § bumice=s =
15308, = eaterwd the recomd booiss 25 the sTomgest hnmmcans soar
to e recorded 2 such a low latitedg im the Atlawsic Baxin, suspassing
Humicane Tiam = 2004, It beame kmomm a5 the big, bad beast It
becams the fmt Camgory 5 Eeomicens @ this region smce Falix kit
Miczragma = 1007, reachiws suctaingd wind spesds of 160 mdes
Fer Bouz a=d 2 mimirmes oo pressure of 234mb. Mlathen was the
im 2016, 2lomg with Gartes {Amgnet) and Nicele (Octobar)). It lastod
B days, Eome 30 Septemvher wmtil 7 Ooinbar, whan it mads: landfall 2
Zorath Coarolina as 2 Caiegory | hnmicang and died oot 25 it hecamo
comsumad oy 2 caold fromt

Development of Harricane Matthew

Wxttegmr bagem 25 2 tropicel wewe off the west cost of Afm ca
23 Egptamiar. 2ix dayw l=ter, it nas classed 25 2 tropical stomm 2% it
appreached St Lociz and them, a: it pessed amoss the Caribbgams bagm,

Fizare 1. Track of Horricane Matthew
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it mderaunt sxplosive fmeesification. Wind speed deoubled fom 30
to 160 mph, mcaning that it chexged fom Category 1 to Category
5 nithim 14 howrs Conditioms that promofed this developmant
wWare ey wanm surface webers aad markedly wwek weetical wind
shear that & oitical in the developmecst of nmicans. Wind shear
is the differsmce in wind speed hatosen 5,000 foat 2nd 40,000 foat
(e top of the tropoaphere)), 2=d abssnce of wind shear allows the
vertical structure of 2 barricans to ramais vy strong. Asumcoemmon
phsacmenon Inown 2x lightwing sprites ocomred 2t the point of
Edghest imteasdty meer Poesto Rica 3prites 2re large-scale alectrical
discharges that ooy above cumaloniztes clouds, oreatixng 2 veristy
of Immincees crange-red flashes, camsed by discharges of possice
lightwing betwesn an umdarlyiwg fmederclond ==d the ground.
Mlzethen: trackoed mrastnvard off the morthern coast of Eonth America,
leat 2% it strempthened rapidly, i teeed north makisg four landfall
in Haiti, Cnka, Bahzmas and finally South Carolisz, contiersing for
mzey days alomg the EE coast of URA (Figame 1)), whems stoms smge,
flonding and beach aosion ocomred.
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Pricr to the aminal of Mastheor & the UBA, tharn bad besa 2 slow- Table 1. Examples of countries’ preparations for Matthew

moenving Lo pressure systam that kad sztureted the region. As Matthonr
hit » fromtal systeen, 500mem of rasm fall over Morth Carcling, cansieg

widespread flooding. This kage amormst of ramdall nas explaned Ty

thg presancs of clowd-top temperaires of 30T at the cevire of the
imbgmsg ramiall

Eegional Preparation for Matthew

Satqllite moasioring meant that the ragica was motified of Matthew's
approach, althomgh maen: of the poorest popalatioss Teer BOt ATVATE
of thix information. Hurricens watchas & wramimes woorn issoed:

Fizure 1. Horricane Alerts

Hurrizene ‘Walch: Faviura cosiiian e prant's withie lhe ragian
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Al Lo rrrdeds deler =iy rion o o sel-buk wieechare,

The sffectveness of pepamdscss =gamres depended o the
Tesoarces Zvailahle zmd the qualiy of bocal and satione] goramance

Comrmos respontes wers the camoaliation of fights, clomre of schools
and esinesses, boadmg of honses amd stockpdling of sappliss, amd
mass evacurtions o amargeacy shahars. Takble 1 shows how coustmics
rerared for Matthew.

Preparations in Haiti

It vas predicied that 350-640mm of minfall would zffec the whals
conmtry, with peaks ofap to 10{me== on the Tiburon Peammla, in the
soute-mast of Hadtl (Figore 3). A urmicans watch wes upgraded to
werming within hours and applicd to the whols comntry, sock was the
scale 2=d predicied frack. The mezsw concemn was that altheagh Hait
had soma procedures o place, beig wo poor and st recovering fome
the 2010 eertagmlos that demstated Port-zz-Princs, it did not kavs
the capacty to cops with amother barge-scale natural disaster.

Fizare 3. Impact of Aatthew on Haiti

HAITI

# Port-au-Prinoe

Conntry Messures of Preparstion

Homeas boarded 2nd smppliss stociopiled.
Poace Amrcamant Refuranduss nas
postponed (and 5 eveemal rejection
ws hlamed on lowr voter tarmcet dog o
posi-Alzmhew coaditicas].

Colombbis

=] millica sracmbed. hedical staff semt
to bigh risk sones. Eapplies stockpdled.
Bchools closed. 2173 shekors opanad.

B.500 gracxaned.

All fshermegn called to return 1o
mainlpmd Fovemment pat on kigh
alezt 200 skslters opened and rezidents
advised to bay supplics. Homes boanded
and sznd bags used. One Imndred famals
prisomars wieoe relocabed to Kmmprtos
Tell feas along Highvay D00 weerw
waived during the houms kefons
Natisga’s amrival Airport 2=d poblic
transpart schednlas susyendad. Tha
Jamaica Dafence Foroe was deploved
aaticenide in advance of the koricans
im ordar 1o meorg saiftly deal with i
aftermath Schoals and govemmant
oifices ware wxpemded. The MNational
Arcea was need for eracmtion. Wammps
that the mfastmctre of Himgeton woald
'ba unzhle 1o handls the magnitnds of
rainfall cxpeicind.
Undarprapared 2s thars nas zo
expectation of being imeracted. Flights
wir ceacelled ad schoals closed.

Jamaica

&t Lcia

Savaral sixtee icrsed Steriwe of
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Haiti cmly kad schoals for shaltars o protect 380,000 people, far
short of the auseher of people threataned by hiattagon: The Matinnal
Emgogency Operations Cemire was activeted, shippies nas ordared
to part (althongh many loml fchomeecs comtinned to wrk) amd
evapsation sofices wore immed. Despie the work of cvil profection
cfficers visiting mqighhoarhonds, it was mported that mamy peorls
ware mnanare of the impending awival of Matteew, or mfxed to
leavu their homes. Those nath secame bomes were 2sked to house
tulnomable meighbours. Hospital paticmts amdd somes prisonars wore
ralocated to safiur areas. Ahead of the storm, 18,000 volnmteers, Fed
Cross members, local gorermment officials, 2ad medical teams wars
dispaiched to the mpst wuinerabls arees There wes 2ls0 a pre-disastor
Diésestor and Assesament Coordisation and T3 AT peat is place.
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Impact of Matthew on Hait
hJIasthew made landfall on Hard a= a Caiepory 4 umicane. There was
widespread flonding with coastal settlaments affected by 3 stomm surze
of 3m Trees, budldings, snd telscompnmications were broosht doan
Thiz, together with collapsed bridees, meant that large populations
were izolated and rescue efforts were delaved for davs aftsraards.
In wotal approzimately 2.1 million people were afeced, keavins
12%¢ of the nationsl population in nesd of assistance afterwards, of
which 40% were children and 40% were women of reproductive aze
Nationalty, 173,000 wers mads homealezs by hlstthen: and children
became separated from their parents in the chacs. This compares
with 1.1 pullion who at the time of blsthew were soll homeless az
a result of the sarthguake in 2000, Whilst faures vary, it is thouzht
that up to 1600 peopls died in Hairi and dareapss amomted to £1.89
billion. MIamy deaths wers the resulf of people who refiazed to leave
their homes and were subsequenty buried by rubble a= the bouses
collapzed

MNatiomwide, the lnnricane severely damased about 200,000 hormes,
with ©0% of the houses zlomz the southern coast deswoved. 400
damazed schools affected 130,000 children and hospitals and health
climicz were not cnky damased it became chort-staffed as patients
increazed. Rice prices scared imumediastelv after Dlstthew: lesning
the poarest unable o buy food. It was estimated that 200,000 people
faced cnnical food shomazes three weeks after the event. The penaral
election hkad to be postponed as pollng stations were damazed and
p=ople could mot Zet o them

An umimtended comsequence of the 2010 earthquake was the
infroduction of choelera to the counmry, by U peacekseping forces.
Niatthew destroved 34 cholers trestment Camires. Cresting a orisis in
the following wesk as more than 1300 people became mfected throush
dirty drinking water, and 20 deaths were reported. Medical supplies
ran very low as roads were blocked. The WHO zent 1 million smri-
cholera vacrines to Haid and the U donated 38 million to URICEF
for their work in controlling the spread of disease.

The worst-affected region was the Tiburon Penmenla (Figare 3), with
the o of Tarémie virroalhy fartensd, with 80%¢ of the infrastructare
and bousins seversly damagsd by Hirricane Marthew: It took four
days for the first bumanitarisn aid to amive. In Tubstom, S0% of
CoConut tress, and entire coffes and cocoa plantations wers desroved.
Crher crops were nuined and 330,000 Invesinck killed, leaving Haiti's
smrthem population witost food. 30% of Tinmon kost power and
conmnunications. Foad access to Fort-au-Prince was mposzible dus
to flooding and rodslides washing away bridses, so0 manitarisn
relisf had to be airlifted in

Haiti's Response to Matthew

Az Haim (zn LDC) iz the poorest coumiry in the westem hemizphers.
smugslins with extremely loor GDP and poor sovemance, it requested
international zid An emergency appeal was lamched by the T for
F120 million and within ten days, 340.1 million had been pledzed.
Diarninica and Bahamas hodh gave $100,000, Venernela sent mo ships
with 20 toms of supplies, and Canada donated C56 million towards
zequmins drnkins water supplizs. TN pesceksepins forces already
in the counfry had their mizzion exfendad for six months and wers
immediately emploved o clear roads. The World Food Prosranums
{WFE) and WiG0: distributed 1300 tonz of food and those =tll in
temporary camps fom the earthguake s years earlier received
emergency kits containing food, blankets and medicines. Some of the
mary Tehio lost their liveliboods were termporarily emploved clearine
debriz in their villazes Other comributions are shown in Table 2.

Table 2. Infernational donors to Haifi's disaster management

Donor Alonetary Besonrces
Dionation to THICEF
- P p— and Internarional
Amstralia ASE. 5 mills
= Cirzanization for
Estonia €£30,000 -
European Union £1.75 millicm -
Tovo reconnaizsance
F _ helicoptars,
water parification
equipment
Irelamd £1.7 million -
Luxembourg Fed | Tearn of dizaster
Cross enperiz
Netherlands - Tovo ships
Singapore Red US330,000 Madicine and water
Cross
Spanish Bed Cross | - 5 tomz of supplies
Sonth Korea 55350000 -
Expearts in shalter-
Switzerland - building, security,
“ater restoration
Temparary shelters,
K £8 milli WALEr pUrificarien
equiptment cholers
rEvEILon
3 ships (one a bospital
UsA 5538 million ship), 480 toms of
supplies

Diozpite Haiti's poverty and limdted capaciy to cope with nanral
dizasters thers wers posiive outcomies, achisved by workdng in
parmerzhip with azencies. Around 3 formisht after being hit, Haiti
had restored most of the telscommminication: and road network:

Impacts on Other Affected Countries

NIasthew mmpacied hesvily on seversl Canbbean couniries and ranks
10th in the all-time list of costly Atlsntic lnoricanes (Table 3). For
example. it was Cuba's second most costly noricams, after Ike in
2008, The Bahamas took a direct hit from the eyewsll and suffered
extensive wind and food damaze amounting to USHG00 million
Eut it was the U2A's eastern sesboard thar experienced the severest
impact:, dezpitz the preparsdnes: measures of a michly resourced
coumiry. States of emereency had been izsued in Florida and Marth
Caroling on October 3rd A day later, everyone living within 100
miles of the coast of South Caroling had been advized o evacoate;
thiz was uperaded to mendstory evamaton on the Sth Ociober. The
Imterstate 26 was reversed to allow both camizzewsanys to taks affic
away from the risk zone. Pomnt Canaveral was chosed for the first time
in 12 vears, affecting croze and cargo ships. Also skt dowm for ons
day was Dimney World resort, slong with gther Orlando theme parks.
The Eennedy Space Centre suzpended planned laonches of satellites
Ew Ociober §th, Georgia had a smie of emerpency and took similar
measres o neighbouring states. Despite these preparations. and that
Iastthew rapidly dewnaraded to Category 2 off the Florida coast, 49
deaths were recorded, masthy in Morth Caroling and Florida

—_—mm——mm



Figure 4. Timeline of Matthew's Impact on Haiti

Table 3. Top 10 costliest

= : Atlantic hurricanes
B Pathof Matthow [l Date (2016) . -
= Hurricane | Year | Damage (USS
r Named as a tropical storm billion)
Became a Category 1 humicane i Kamina | 2005 [ 1080
A Peak strength Category 5 = ) - -
" explosive intensification Samdy | 20121750
4 : P, [ke 2008 | 375
I:' Landtall at Haiti and CUbﬂ. me 4 1|.]|.'|]Iﬂﬂ. zm]j 29_1_
I..I . 2 -
| Landtall 2t Bahamas Oct-06 Travel by water ban lifted Andrew 1992 [ 265
o and communications restored Ivan 2004 | 233
4%y, LandallatS. Carolina, Category 1 to Tubaron Perinsila reme | 2011 | 166
'::-f'\_"x,_. ? =  Becomes a post-tropical storm Charley 2004 | 16.3
AP Rita 2005 [ 120
- K} Matthew | 2016 | 10.6
: Gellular network re-established
e The Future for Haiti
oy ;:“ 4 L e Haiti ]L.ES one of the highest Exposiires
P S - to multiple hazards, with the 5th highest
] mortality nisk. 96% of s population
. B“mmmg iz at risk and iz the most vulnerable of
a the small izland states in the Caribbean
o to both earthquakes and the effects

Hurricane Matthew was the greatest loss of life since Hurmicane Floyd
hit North Carolina in 1999. Economic losses were estimated at US54-
6 billion. Due to the heavily populated coastline, millions of people
were affected by loss of power and blocked roads. Extensive sand
dune erosion and breached sea walls allowed coastal flooding, and
mland, raized nvers caused extensive damage and was responsible
for most deaths.

Future Category 6 Hurricanes?

As Hurricane Matthew was possibly the furthest south ever recorded
m the Atlantic Basin, within the context of global warming, are
hurmicanes going to get stronger and does the Saffir-Simpson scale
need to be extended to accommodate this? Currently, scientists are
looking to add value to the Saffir-Simpson scale by mcluding other
aspects, such as wave height storm surge, and flood misks. This 1z
difficult because they can vary spatially within any hurncane, but
potentially are more useful Scientists have run different climate
models and results show that three areas i particular — Tampa,
Flonda; Caims, Australia and the Persian Gulf - wall be particularly
vulnerable to Category 6 humcanes by the end of the century. They
may be 14 times more likely, with wind speeds possibly up to 233mph
and a mmmum central pressure of 83(mb, producing a storm surge
of 36 feet.

of hurmicanes. This, combimed with
high levels of poverty, meffective governance and weak public
infrastructure, creates high vulnerability. The mplications of climate
change for Haiti underlines the need for a proactive approach to
disaster nsk reduchion. An early warning system, effective use of its
meteorological data and control of deforestation, cansed by charcoal
production, 15 essential to reduce sk of floodng and landshdes. The
frequency with which hurmcanes hit Hath means that it 13 m a vicious
circle of poverty, violence, sociceconomic political mstability, and
poor infrastructure. It 13 hard to see how the country can achieve
sustamable development without substantial and prolonged mput of
expertise and funding from outzide agencies.

Further Research

These sources either record the devaststion durng the storm or
immediately post the disaster. Check agam every sixth months to
assess the progress:

www.unicef org.uk hurrcane-matthew-haiti (one of many NGO sites)
https://weather.com/storms hurmicane/news (provides storm updates)
www.ibtimes.couk (records effects of hMatthew on Haiti on video)
http:/www nhc noaa gov/



